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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on December 12, 2005 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over Suzuki et al., 
Japanese Patent Abstracts Publication No: 08-048595 in view of Timans et al., U.S. Patent 
Application Publication No.: US2004/0149715 Al. 
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4. Pertaining to claim 1, Suzuki teaches an annealing furnace, comprising: 
a processing chamber 1 configured to store a substrate W; 

a susceptor 7 located in the processing chamber so as to load the substrate and having an 
auxiliary heater for heating the substrate at 650 °C or less [0017], the susceptor having a surface 
being made of quartz; 

a gas supply system (not shown) having a variety of gas sources (provided in Timans at 
paragraphs 0163, 0165 and 0167) required for a thermal processing on the substrate in parallel to 
a surface of the substrate; 

an introduction conduit 1 1 connected to the gas supply system configured to supply the gas in 
parallel to the surface of the substrate; 

an exhaust conduit 12 facing the introduction conduit configured to exhaust the gas form the 
processing chamber; 

a protective member made of quartz configured to prevent oxidation or corrosion on side and 
bottom inner walls in the processing chamber 
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a transparent window located on an upper part of the processing chamber facing the susceptor; 
and a main heater 13 configured to irradiate a pulsed light (column 1, lines 18-20) on the surface 
of the substrate to heat the substrate from the transparent window. However, Suzuki fails to 
teach the pulsed light having a pulse duration of approximately 0.1 ms to 200 ms. 
Timans teaches a pulsed light having a pulse duration of approximately 0. 1 ms to 200ms. 
(column 4, line 4, which is within the claimed range) and having a plurality of emission 
wavelengths (i.e., spectrum, column 3, line 62) and the gas sources including one of a reduction 
gas and a gas containing halogen for removing a native oxide film formed on the substrate. 
Timans also teaches the gas sources including one of a reduction gas and a gas containing 
halogen for removing a native oxide film formed on the substrate (see paragraph [0169] for 
surface preparation of a wafer, it is well known that halogen bearing species will remove a native 
oxide and/or clean the surface of the wafer) In view of Timans , it would have been obvious to 
one of ordinary skill in the art to incorporate the features of Timans into the Suzuki 
semiconductor annealing furnace because heat is applied in a controllable way ( see Abstract). 

5. Pertaining to claim 2, Timans teaches the annealing furnace of claim 1, wherein the main 
heater is one of a flash lamp and a laser unit having a plurality of laser sources for irradiating 
with a light having an irradiation energy density in a range of approximately 5 J/cm 2 to 100 
J/cm 2 [0029]. 



6. Pertaining to claim 3, Timans teaches the annealing fijrnace of claim 1, wherein the gas 
supply system supplies at least one of an oxidation gas and a nitridation gas for forming an 
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insulating film on the substrate (this limitation is shown in Sheets, U.S. Patent 4,698,486, which 
is incorporated by reference, FIG. 7, discloses a pipe 84, which supplies oxygen or nitrogen, see 
claim 36 of Sheets, also see Wang paragraph 0165 and 0166). 
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7. Pertaining to claim 4, Timans teaches the annealing furnace of claim 1, wherein the 
emission wavelengths include ultraviolet components (it is well known that an excimer laser 
emits in the ultraviolet range [0025]). 

8. Pertaining to claim 5, Timans teaches the annealing furnace of claim 3 , wherein the gas 
supply system supplies one of the oxidation gas and the nitridation gas after removing the native 
oxide film formed on the substrate (please see the explanation in the rejection of claim 1 above) 
[0169], 

9. Pertaining to claim 6, Suzuki in view of Timans teaches a manufacturing apparatus, 
comprising: 

a first cassette chamber to place a wafer cassette for storing a substrate; 

a transfer chamber connected to the first cassette chamber, having a transfer robot for 
transferring the substrate; 

a first processing apparatus having a first processing chamber connected to the transfer 
chamber and configured to store the substrate, a first susceptor located in the first processing 
chamber so as to load the substrate transferred by the transfer robot, a first introduction conduit 
supplying a first gas in parallel to a surface of the substrate, the first gas including one of a 
reduction gas and a gas including halogen for removing a native oxide film formed on the 
substrate, a first exhaust conduit facing the introduction conduit so as to exhaust the first gas 
from the processing chamber, a protective member made of quartz configured to prevent 
oxidation or corrosion on side and bottom inner walls in the first processing chamber, a first 
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transparent window located on an upper part of the first processing chamber, and a first main 
heater irradiating a pulsed light on the surface of the substrate to heat the substrate from the first 
transparent window. Timans the pulsed light having a duration of approximately 0. 1 ms to 200 
ms and having a plurality of emission wavelengths; and 

a second cassette chamber to place another wafer cassette storing the substrate transferred from 
the first processing apparatus by the transfer robot (see FIG. 12 of Sheets). 




10. Pertaining to claim 7, Suzuki in view of Timans teaches the manufacturing apparatus of 
claim 6, wherein the first main heater irradiates with a light having an irradiation energy density 

2 2 

in a range of approximately 5 J/cm to 100 J/cm . 



Application/Control Number: 10/661,564 Page 8 

Art Unit: 2823 

1 1 . Pertaining to claim 9, the combined teachings teaches the manufacturing apparatus of 
claim 6, further comprising: 

a second processing apparatus having a second processing chamber connected to the transfer 
chamber and configured to store the substrate, a second susceptor located in the second 
processing chamber so as to load the substrate transferred by the transfer robot, a second 
introduction conduit supplying a second gas to the surface of the substrate, a second transparent 
window located on an upper part of the second processing chamber, and a second main heater 
irradiating a light on the surface of the substrate to heat the substrate from the second transparent 
window and having a plurality of emission wavelengths. 

12. Pertaining to claim 10, the combined teachings teach the manufacturing apparatus of 
claim 9, wherein the second main heater irradiates the light having an irradiation energy density 

2 2 

in a range of approximately 5 J/cm to 100 J/cm . 

13. Pertaining to claim 11, the combined teachings teach the manufacturing apparatus of 
claim 9, wherein the second introduction conduit supplies at least one of an oxidation gas and a 
nitridation gas for forming an insulating film on the substrate (with respect to this limitation, the 
Examiner takes the position that it is well known to provide multiple conduit supplies to process 
chambers to reduce cross-contamination of the gas supplies). 
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14. Pertaining to claim 12, the combined teachings teach the manufacturing apparatus of 
claim 6 , wherein the emission wavelengths of the first main heater include ultraviolet 
components. 



15. Pertaining to claim 14, Suzuki in view of Timans teaches an annealing method, 
comprising: 

introducing at least one of an oxidation gas and a nitridation gas to a substrate loaded on 
a susceptor in a processing chamber from an introduction conduit to an exhaust conduit, the 
introduction conduit and the exhaust conduit each connected to atop portion of sidewalls in the 
processing chamber and facing each other, after a pretreatment of removing a native oxide film 
on the surface of the substrate by supplying one of a reduction gas and a gas including halogen; 
and 

heating the surface of the substrate with a pulse duration of approximately 0. 1 ms to 200 
ms to perform at least one of oxidation and nitridation. 

16. Pertaining to claim 15, the combined teachings teach the annealing method of claim 14, 
wherein the heating is performed by irradiation of a light having an irradiation energy density in 
a range of approximately 5 J/cm 2 to 100 J/cm 2 . 



17. Pertaining to claim 16, the combined teachings teach the annealing method of claim 15, 
wherein the irradiation of the light is performed for a plurality of times. 
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18. Pertaining to claim 17, the combined teachings teach the annealing method of claim 15, 
wherein emission wavelengths of the light includes ultraviolet components. 

19. Pertaining to claim 19, the combined teachings teach the annealing method of claim 14, 
wherein the surface of the substrate is heated to a temperature range of approximately 350 °C to 
1200 °C when measured by a pyrometer [0027]. 

20. Pertaining to claim 20, the combined teachings teach the annealing method of claim 14 , 
wherein the heating is selectively performed by aligning a stencil mask having an opening on an 
upper side of the substrate (because Wang also discloses forming silicide contacts with the 
claimed apparatus, it is well known to provide a stencil having openings to form the silicide 
contacts [0171]). 

21. Pertaining to claim 21, the combined teachings teach the annealing method of claim 14 , 
wherein the heating is performed by doping one of halogen, oxygen and nitrogen to a portion of 
the substrate. 



22. Pertaining to claim 22, Suzuki in view of Timans teaches a manufacturing method of an 
electronic device, comprising: 
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cleaning a substrate by a wet processing (RCA cleaning is well known in the art and 
cleaning a semiconductor substrate prior to a fabrication step is well known); 

loading the substrate on a first susceptor in a first processing apparatus; 

introducing a first gas in parallel to a surface of the substrate loaded on the first 
susceptor from an introduction conduit to an exhaust conduit, the introduction conduit and the 
exhaust conduit each connected to a top portion of sidewalls in the processing chamber and 
facing each other; and 

performing a first processing by heating a surface of the substrate with a pulse duration of 
approximately 0. 1 ms to 200 ms, the first processing removing a native oxide film on the 
substrate by use of one of a reduction gas and a gas containing halogen as the first gas. 

23. Pertaining to claim 23, the combined teachings teach the manufacturing method of claim 
22, wherein the heating of the first processing is performed by irradiating a first light having an 
irradiation energy density of approximately 5 J/cm 2 to 100 J/cm 2 . 

24. Pertaining to claim 26, the combined teachings teach the manufacturing method of claim 
22, wherein the surface of the substrate is heated to a temperature range of approximately 900 °C 
to 1200 °C when measured by a pyrometer. 



25. Pertaining to claim 27, the combined teachings teach the manufacturing method of claim 
22, further comprising: 
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loading the substrate, which has been subjected to the first processing, on a second susceptor in a 
second processing apparatus; 

introducing a second gas to the substrate loaded on the second susceptor; and performing a 
second processing by heating the surface 

of the substrate (please note that the Examiner takes the position that since another chamber is 
used in the fabrication process, i.e., ion implantation, the annealing chamber is used to activate 
the dopants and/or grow oxides/nitrides). 

26. Pertaining to claim 28, the combined teachings teach the manufacturing method of claim 

27, wherein the heating of the second processing is performed by irradiating a second light with 
a pulse duration of approximately 0. 1 ms to 200 ms having an irradiation energy density of 
approximately 5 J/cm 2 to 100 J/cm 2 . 

27. Pertaining to claim 29, the combined teachings teach the manufacturing method of claim 

27, wherein the second processing is to form a second insulating film by use of at least any one 
of an oxidation gas and a nitridation gas as the second gas. 

28. Pertaining to claim 30, the combined teachings teach the manufacturing method of claim 
28, wherein the irradiation of the second light is performed a plurality of times. 



29. Pertaining to claim 31, the combined teachings teach the manufacturing method of claim 
23, wherein emission wavelengths of the first light include ultraviolet components. 
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30. Pertaining to claim 33, the combined teachings teach the manufacturing method of claim 
27, wherein the surface of the substrate on the second susceptor is heated by an irradiation of a 
second light to a temperature range of approximately 950 °C to 1200 °C when measured by a 
pyrometer. 

3 1 . Pertaining to claim 34, the combined teachings teach the manufacturing method of claim 

32. wherein the heating of the second thermal processing is performed by the irradiation from a 
main heater having a plurality of emission wavelengths. 

Drawings 

32. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, the second susceptor as claimed in 
claim 33 must be shown or the feature(s) canceled from the claim(s). No new matter should be 
entered. 

33. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
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renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 



34. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to W. David Coleman whose telephone number is 571-272-1856. 
The examiner can normally be reached on Monday-Friday 9:00 AM - 5:30 PM. 

35. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Smith can be reached on 571-272-1907. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

36. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 




W. David Coleman 
Primary Examiner 
Art Unit 2823 
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